Abstract. For a square primitive nonpowerful sign pattern A, the base of A, denoted by l(A), is the least positive integer l such that every entry of A l is #. In this paper, we consider the base set of the primitive nonpowerful sign pattern matrices. Some bounds on the bases for the sign pattern matrices with base at least 3 2 n 2 − 2n + 4 is given. Some sign pattern matrices with given bases is characterized and some "gaps" in the base set are shown.
Introduction
We adopt the standard conventions, notations and definitions for sign patterns and generalized sign patterns, their entries, arithmetics and powers. The reader who is not familiar with these matters is referred to [5] , [11] .
The sign pattern of a real matrix A, denoted by sgn(A), is the (0, 1, −1)-matrix obtained from A by replacing each entry by its sign. Notice that in the computations of the entries of the power A k , an "ambiguous sign" may arise when we add a positive sign to a negative sign. So a new symbol "#" has been introduced to denote the ambiguous sign.
For convenience, we call the set Γ = {0, 1, −1, #} the generalized sign set and define the addition and multiplication involving the symbol # as follows (the addition and multiplication which do not involve # are obvious):
It is straightforward to check that the addition and multiplication in Γ defined in this way are commutative and associative, and the multiplication is distributive with respect to addition. It is easy to see that a (0, 1)-Boolean matrix is a nonnegative sign pattern matrix. In 1994, Z. Li, F. Hall and C. Eschenbach [5] extended the concept of the base (or convergence index) and period from nonnegative matrices to sign pattern matrices. They defined powerful and nonpowerful for sign pattern matrices, gave a sufficient and necessary condition that an irreducible sign pattern matrix is powerful and also gave a condition for the nonpowerful case.
Definition 1.2. A square sign pattern matrix A is powerful if all the powers
If A is a sign pattern matrix, then |A| is the nonnegative matrix obtained from A by replacing a ij with |a ij |.
Definition 1.3. An irreducible (0, 1)-Boolean matrix A is primitive if there exists a positive integer k such that all the entries of A k are non-zero, such least k is called the primitive index of A, denoted by exp(A) = k. A square sign pattern matrix A is called primitive if |A| is primitive. The primitive index of A is equal to exp(|A|), denoted by exp(A).
It is well known that graph theoretical methods are often useful in the study of the powers of square matrices, so we now introduce some graph theoretical concepts. In this paper, we permit loops but no multiple arcs in a signed digraph. Denote by V (S) the vertex set and denoted by E(S) the arc set for a signed digraph S.
